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Abstract 
Objective: 1) to observe the appearance of uninstrumented recesses in oval canals after instrumentation using cir-
cumferential filing.
2) To determine the quality of obturation both with cold lateral compaction and thermo plasticized gutta-percha 
technique in these recesses
Study design: Twenty non-carious, freshly extracted human mandibular incisors with single canals were divided 
into group I (n=10) and group II (n=10) according to the two different obturation methods. The sectioned roots 
were prepared with flexofiles (Dentsply, Maillefer) ranging from #15 to #40 by using circumferential filing. The 
obturated specimens were horizontally sectioned at 5 mm from the apex. Each section was observed under the 
stereomicroscope at x40 magnification. The quality of obturation in the recesses was evaluated by using 3-point 
scoring system; the results were subjected to statistical analysis.
Results and Conclusion: The results showed that, uninstrumented recesses might be left in many oval canals, even 
after circumferential filing with smaller size files. In addition, the thermoplasticized obturation technique was better 
in filling the recesses as compared to lateral compaction but the results were statistically insignificant.
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Introduction
During root canal preparation the final three dimensional 
preparation shape of the canal should completely encom-
pass the initial or untreated shape of the canal. With the 
circular nature of the root canal instruments, this objec-
tive can be achieved only if the initial size of the canal 
is small or its cross sectional shape is circular. However 
all canals are not circular in shape, and oval canals are 
frequently encountered during instrumentation. 
 Studies reported (1), the prevalence of oval canal in the 
apical portion of human tooth root. An oval canal was 
defined in that study as one with cross sectional long: 
short diameter ratio of > 2. It may be difficult to instru-
ment the entire oval canals and uninstrumented reces-
ses may remain after preparation, involving rotation of 
instruments. Although these recesses may not be well 
cleaned, it is desirable to obturate them completely with 
gutta-percha and sealer because sealer may assist in mi-
crobial control. Filling these recesses may trap remai-
ning bacteria and isolate them from sources of nutrients. 
However these recesses can be obturated by the current 
root filling techniques has not been studied. 
Studies (2) have shown that, after resecting the apices of 
mandibular incisors the average labiolingual diameter of 
canal was 0.75 mm at 3 mm from the apex. They found 
that oval canals occupied by 40% of the investigated 
teeth. It seems that most canals of lower incisors were 
not round in shape and they were found to be long oval 
canals, which may be more difficult to clean, shape, and 
obturate. One perception is that circumferential filing 
could instrument these recesses with a smaller size files. 
However, whether that is really the case in the apical 
root canals remains to be confirmed because the apical 
portion of instruments may not be easily controlled. Also 
studies shown that the manner of using the instrument, 
rather than the type of instrument used, determines the 
general shape of the canal preparation. Most roots are 
oval in cross section and are wider buccolingually than 
mesiodistally. In these cases, the circumferential filing 
is emphasized in the buccolingual direction. The oval 
canal is made into a wider and larger oval. This permits 
easier placement of precurved instruments, gutta-percha 
cones, and finger spreaders.
The purpose of this study was to observe the appearan-
ce of uninstrumented recesses in oval canals after ins-
trumentation by using circumferential filing and then 
to compare the quality of obturation with cold laterally 
condensed and thermoplasticized obturation technique 
in these recesses.
Objectives 
To observe the appearance of uninstrumented recesses in 
oval canals after instrumentation using circumferential 
filing.
To determine the quality of obturation both with cold 
lateral compaction and Thermo plasticized gutta-percha 
technique in these recesses.
Methodology
Twenty non-carious, freshly extracted human mandibu-
lar incisors were collected from the Department of Oral 
and Maxillofacial Surgery, Bapuji Dental College and 
Hospital, Davangere.  Teeth collected were extracted 
due to periodontal reasons. Labiolingual and mesiodistal 
radiographs of each tooth were made. The internal long 
and short diameters were measured by using these ra-
diographs. The ratio of long: short diameter ratio found 
to be of > 2at a level of 5 mm from the apex. None of 
the teeth had restorations, any regressive alterations, and 
roots with resorptions, fractures or open apices. Calcu-
lus and debris on the root surfaces was removed.
The crowns of all the teeth were removed at the level 
of cemento-enamel junction by using double-sided dia-
mond disc. The working length was established by de-
ducting 1 mm from the actual canal length, which had 
been determined by inserting a size 15 file into the canal 
until the tip of the file was just visible at the apical fora-
men. The coronal half of each canal was preflared using 
Gates Glidden drills (Dentsply Maillefer) sizes 1-3 (ISO 
sizes 50, 70, 90).
All the canals were prepared with flexofiles (Dentsply, 
Maillefer) by one operator using circumferential filing. 
This technique enhances preparation when a flaring me-
thod is used by widening the orifice of the canal conside-
rably, whereas the apical portion is kept relatively small. 
Teeth in both groups had similar ratios of long: short 
canal diameter. Each canal was irrigated with 2 ml of 
fresh 2% sodium hypochlorite solution using a syringe 
and 27-gauge needle between each file. 
The teeth were divided into two groups as; group I 
(n=10) – Lateral compaction method, and group II 
(n=10) – Thermoplasticized obturation technique. The 
canals were obturated by a second operator without the 
knowledge of preparation technique. After drying the 
canal with absorbent points, zinc oxide eugenol sealer 
was mixed manually according to the manufacturer re-
commendation and introduced into the root canal with a 
size 15 file. A size 40 master gutta-percha cone lightly 
coated with sealer was placed in the canal to the full 
working length. Cold lateral condensation was done in 
each canal using size 25 accessory gutta-percha cones. 
The tip of each accessory gutta-percha cone was coated 
with sealer during obturation.
Specimens’ in-group II was obturated with Ultrafil 
(Thermoplasticized technique) obturation using again 
Zinc oxide eugenol sealer. The alpha-phase gutta-percha 
of light bodied, Firmset supplied in disposable cannules 
with 22-guage needles attached were used in this study, 
which becomes plasticized, when placed in special hea-
ter at 70 degree centigrade. 
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The filled teeth were stored in 100% humidity at 37 
degree centigrade for 1 week, then after the each root 
were horizontally sectioned at 5 mm from the apex. 
Each section was observed under the stereomicroscope 
at x40 magnification. Filling quality in the recesses was 
evaluated by using following scoring system.  Score 1: 
No recesses, completely filled canal without the visible 
voids (Fig 1. a); Score 2: The recess was incompletely 
filled with visible voids (Fig 1. b); Score 3 (Fig 1. c): The 
recess was completely unfilled. Then the results were 
subjected to statistical analysis.
II. Which showed that out of 20 canals 7 canals were 
filled with thermoplasticized obturation technique as 
compared to lateral compaction which is seen in 5 ca-
nals, indicating that, the incidence of filling were more 
seen in thermoplasticized obturation  technique as com-
pared to lateral compaction method. Out of 20 teeth 12 
teeth showed the absence of recesses and eight canals 
showed the presence of recesses. Which showed that 
even after instrumentation by using circumferential fi-
ling technique, around 40% of canals (8 canals) showed 
the presence of recesses in oval canals. 
Table 2 shows mean score and standard deviation for 
both original scores and for percentage of filled area. In-
group I that is, in Lateral compaction the mean score 
was 1.9000 + 0.9944, which is more than group II that 
is 1.5000 + 0.8498. This shows that the filling of these 
recesses were more seen with Group II that is Thermo-
plasticized obturation technique as compared to Lateral 
compaction method. The percentage of filled area was 
seen more in-group I with mean values being 97.7000 
+ 2.4967 % as compared to Group II with 98.7000 + 
2.1628. 
Discussion
Wu et al (1) and Mauger et al (2) have reported the pre-
sence of 80% oval canals at 5 mm level from the apex 
in mandibular incisors as compared to the other teeth, 
hence in this study, sections were considered at 5 mm 
level from the apex. Studies(3) reported the use of rotary 
instrument in combination with single cone obturation 
or lateral compaction  did not shown any significant di-
fferences between them  in obturating the oval canals. 
Studies(4) also reported that instrument with greater ta-
per (Protaper, Mtwo) were more efficient than hand files 
but this was in some cases at the expense of remaining 
dentin thickness. Hence in this study smaller size stain-
 a  b
 c
Fig. 1. a. Cross section of  obturated root that completely filled 
without the visible voids. The  Preparation of root by  circumferential 
filing did not produce any recesses. 
          b. Cross section of obturated root showing presence of  recess 
with incompletely filled  visible voids
         c. Cross section of obturated root. The recess was full with 
debris and completely unfilled. 
 
Group
Raw score % of filled area
Means Std.Dev. Means Std.Dev.
LC (group I) 1.9000 0.9944 97.7000 2.4967
TG (group II) 1.5000 0.8498 98.7000 2.1628
Total 1.7000 0.9234 98.2000 2.3306
Group Score 1 Score 2 Score 3 Total
LC* 
(group I) 5 1 4 10
TG** 
(group II) 7 1 2 10
Total 12 2 6 20
 Table 2.  Mean and standard deviation of original scores and percentage of filled area.
Results
Table 1 shows the distribution of samples by groups. 
This table depicts that the score-1, that is completely 
filled with gutta-percha and without the recesses were 
seen in five canals in-group I and seven canals in-group 
Table 1. Distribution of samples by groups
    *Lateral compaction
**Thermoplasticized gutta-percha technique
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less steel files were used with circumferential filing me-
thod. The hypothesis behind circumferential filing is that 
a smaller size file can move all around the oval canal and 
prepare the narrow recesses in oval canals.      
The long diameter of oval canals has been found to de-
crease apically. Therefore, the long diameter of canals at 
the level 3 mm from the apex may not be as long as that 
at the 5 mm level. This explains why uninstrumented re-
cesses appeared less frequently at 3 mm level compared 
to the 5 mm level (1).  So in this study sectioning were 
made at 5 mm level from the apex, in eight canals out 
of 20 canals uninstrumented recesses were found that is 
around 40% of the root canal wall, which is consistent 
with the previous study (5). In six canals, the recesses 
were completely unfilled because the recesses were na-
rrow and long and had been filled with a large amount 
of debris.
On the other hand the increased flare in groups created 
problem during obturation using cold lateral compaction 
method since, the percentage of filled area were signifi-
cantly lower. A number of accessory cones were required 
to fill the enlarged canal space. However, coronal part of 
the canal that had been enlarged with GG drill size 3 
may have been wide enough to allow the sufficient ac-
cessory cones to be placed, resulting in a low percentage 
of filled area in the apical region. Studies have compared 
(6) the oval canals prepared to ISO size >50 with those 
prepared to size 30 or 35. They also reported that the 
quality of laterally condensed gutta-percha root fillings 
in widely prepared canals was significantly worse. In the 
same study some other oval canals were prepared > 50 
and filled with warm gutta-percha, the quality of filling 
was found to be significantly better than the cold lateral 
condensation. This indicates that a warm gutta-percha 
technique is less influenced by widely prepared canals.
According Wu et al (7) superior quality of obturation 
was achieved consistently by the warm GP in 96% of the 
specimens, but in the present study no statistically sig-
nificant difference was found between cold compaction 
and warm gutta-percha technique, although warm gutta-
percha technique showed the better result.
Lateral condensation remained the most widely used 
gutta-percha obturation techniques. However, this tech-
nique produced many irregularities in the final mass of 
gutta-percha. Studies (8) also reported a limited ability 
to fill oval canals in the various thermoplasticized tech-
niques with lateral compaction.
Overall, the circumferential filing with smaller size files 
left recesses at 5 mm level from the apex. Importantly 
the efficacy of irrigation should be enhanced, perhaps 
by raising the temperature, concentration and volume of 
NaOCl solution. Meanwhile ultrasonic irrigation with 
file oscillating towards the oval recesses was indicated 
to promote cleaning (9).
Conclusion
1)  Uninstrumented recesses may be left in many oval 
canals even after circumferential filing with smaller size 
files.
2) There is no statistically significant difference between 
cold lateral compaction and Thermoplasticized gutta-
percha in filling recesses with oval canals.
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